Use of a DNA toolbox for the characterization of mutation scanning methods. I: construction of the toolbox and evaluation of heteroduplex analysis.
A systematic characterization of the effects of important physical parameters on the sensitivity and specificity of methods in searching for unknown base changes (mutations or single nucleotide polymorphisms) over a relatively long DNA segment has not been previously reported. To this end, we have constructed a set of molecules of varying G+C content (40, 50, and 60% GC) having all possible base changes at a particular location - the "DNA toolbox". Exhaustive confirmatory sequencing demonstrated that there were no other base changes in any of the clones. Using this set of clones as polymerase chain reaction (PCR) templates, amplicons of various lengths with the same base mutated to all other bases were generated. The behavior of these constructs in manual and automated heteroduplex analysis was analyzed as a function of the size and overall base content of the fragment, the nature and location of the base change. Our results show that in heteroduplex analysis, the nature of the mismatched base pair is the overriding determinant for the ability to detect the mutation, regardless of fragment length, GC content, or the location of the mutation.